Introduction
The healing of chronic wounds takes over eight weeks, even with the care spent on the wound (1) ; such wounds affect approximately 1% of the population (4-5 % over 80 years old) (2) with a prognosis of non-healing at 20% at two years, 8% at five years and annual recurrence in 6-15% (3) .
Healing follows a specific chronological sequence, with three interdependent and overlapping phases (inflammatory, proliferative, and maturation or remodelling), and involves complex cellular and biochemical events, with the interaction between the cells, the extracellular matrix, and plasma proteins coordinated by cytosines and growth factors, in a dynamic and successive process. This sequence, when interrupted, promotes the chronicity of the wound (4) .
Among the chronic wounds with worldwide importance, one finds the pressure ulcers (PU), defined as a localized injury to the skin and/or underlying tissue usually over a bony prominence, as a result of pressure, or pressure in combination with shear (5) . They affect thousands of people around the world at the different levels of health care, with the adult and older adult population standing out. In the United States of America (USA), each year, approximately 3,000,000 people develop PU. Of these, over 60,000 die each year as a result of the complications caused by the lesion's presence (6) . Studies on the prevalence and incidence of PU indicate alarming rates. Works undertaken in the USA indicate that the prevalence varies from 10 to 18% in critical environments and from 0 to 29% in home care;
with incidences from 0.4 to 38% and from 0 to 17% respectively (7) . In Brazil, there are, as yet, no studies presenting the national rates of the occurrence of this lesion, however, works undertaken in different parts of the country demonstrate high numbers (8) (9) .
In order to reduce the alarming levels of prevalence and incidence of PU worldwide, international organizations The hydrocolloids are interactive dressings, made up of an external layer of polyurethane and an internal layer of gelatine, pectin and carboxymethyl cellulose, which produce an ideal humid environment in the wound bed, control the exudate, facilitate the autolytic debridement, contribute to pain management and provide a barrier to external microorganisms (6) .
Added to this, the hydrocolloids maintain an acid pH in the wound bed, which impedes bacterial growth, as well as sustaining an ideal local temperature. They promote angiogenesis, increase the number of fibroblasts of the dermis, encourage the production of granulation tissue and increase the quantity of synthesized collagen, all of which are essential in the healing process (10) .
Besides the hydrocolloids, other dressings such as hydrogels, polyurethane foams, and hydropolymers, among others, help in the healing process. However, evaluation of the evidence regarding the effectiveness of these therapies for better PU healing, or regarding which product is most appropriate for each stage of the pressure ulcer (11) (12) remains scarce. Thus, the present study aimed to evaluate the effectiveness of hydrocolloids in the healing of pressure ulcers in adults and older adult patients.
Method
This is a Systematic Review with meta-analysis, undertaken in the Nursing Department, Postgraduate
Nursing Program, Health Sciences Department, at the Federal University of Paraná.
Study protocol: the recommendations of the Cochrane Handbook (13) for undertaking systematic reviews and meta-analysis were followed. The PICO method was used for elaborating the review question (14) .
This included randomized clinical trials, whose participants were adults and older adults with PU, either receiving inpatient treatment or not, receiving treatments with hydrocolloid dressings and who presented the cure/healing of the ulcer as an outcome, in the English, Spanish and Portuguese languages.
The exclusion criteria were studies which did not address adults and older adult patients, did not use hydrocolloid dressings, were published in years before 1994, and which were classified as C and D in the evaluation of allocation concealment.
Strategy for identifying the studies
The relevant studies were selected using an electronic search in five databases from the health the Boolean operators AND and OR. Figure 1 presents the search strategy adopted in the MEDLINE database via PUBMED, which was adapted for the other databases analyzed. 
Selection of the studies
For selecting the studies, two independent reviewers analyzed the titles and the abstracts of the publications identified. In the event of doubt or disagreement, a third reviewer was asked to give an opinion regarding the inclusion or not of the study in question. The degree of agreement between the reviewers was established using the kappa coefficient (15) , and the level reached was 0.783.
Evaluation of the methodological quality
The evaluation of the methodological quality of the studies selected used the Jadad scale (16) , which evaluates and scores five specific topics: 1. The studies were classified in three categories (A, B and C), in accordance with the allocation concealment (13) .
Extraction of the data and statistical analysis
For extraction of the data, a predefined form was used, which covered the following information: The data were stratified and analyzed by outcomes.
For statistical analysis, the researchers used the to 90%: may represent large heterogeneity; 75 to 100%: considerable heterogeneity (13) . The program Excel ® was also used for organizing the studies in spreadsheets.
Results
The 2004. All the studies were described as randomized and, together, totalled 695 patients. These were recruited in hospitals, nursing homes, long-term care centers, outpatient centers and in the community.
The final analysis involved 639 subjects, of whom 380
were randomized for treatment with hydrocolloids, and the others for other topical therapies (whether in the experimental or control group).
Of the total number of PU included in the studies, 240 achieved total healing; of these, 131 were treated with hydrocolloids and 109 with the other therapies.
Meta-analysis
Four studies were selected (E423 -Banks; Bale;
Harding (17) , E312 -Bale et al (20) , E314 Thomas et al (21) , and E284 Seeley; Jensen; Hutcherson (22) ) for undertaking the meta-analysis, as they presented the use of hydrocolloids compared with foams as the intervention and the outcome as healing, as described below. Harding, 1994 (17) Randomized clinical trial N=40 Rev. Latino-Am. Enfermagem 2014 May-June;22(3):511-20.
In study E312 -Bale et al (20) , 60 subjects treated with either hydrocolloid or a polyurethane foam dressing (experimental group) were monitored for a period of 30 days. Of the 31 subjects who used the hydrocolloid, five (16%) wounds healed completely, compared to 7 (24%) of the 29 subjects who received the polyurethane foam.
In study E423 -Banks; Bale; Harding (17) 40 patients were monitored over six weeks while they were treated with hydrocolloid and polyurethane dressings (experimental). Of the 20 subjects in the hydrocolloid group, 10 (50%) obtained complete healing of the wound in the study period. In the foam group, the percentage of healing was 60% (12 subjects).
Thomas et al (21) In the study of Seeley; Jensen; Hutcherson (22) (E284) 40 patients were monitored over eight weeks, while they received treatment with hydrocolloid dressings and hydrocellular dressings (experimental group). Of the 39 subjects included in the analysis, 16
(41%) presented a total cure of the lesions (eight in each treatment group).
The grouped results of the meta-analysis are presented in Figure 4 . Pott FS, Meier MJ, Stocco JGD, Crozeta K, Ribas JD.
Study or Subgroup
Although no statistically significant difference was evidenced between the experimental and control groups (p=0.324; OR 0.64, CI 95% 0.26-1.56), it may be observed that the polyurethane dressing increases the possibility of healing in comparison with the hydrocolloid group, as evidenced by the positioning of the diamond in Figure 5 . It stands out that, when the diamond is positioned to the right of the line of no effect, there is an increase of the outcomes studied with the use of the first intervention, represented in this study by the hydrocolloid and, when to the left, the use of the intervention reduces the occurrence of the outcome under study (26) . Thus, one may observe that the second intervention (the polyurethane dressing)
increases the chances of the occurrence of the outcome studied -healing.
Discussion
In relation to the outcome "Healing", a total of 240 (35%, n=671) PU achieved total reduction of the PU. It is noteworthy that 54.5% (131) of the PU which healed were treated using hydrocolloid dressings.
In study E169 -Hollisaz; Khedmat; Yari( 25) it was observed that the hydrocolloid was more effective when compared with Gauze and tape (p<0.005) and with topical phenytoin (p<0.01).
In a systematic review of 29 clinical trials, it was possible to observe the superiority of hydrocolloids in relation to gauze, in relation to the number of healed PU and to the reduction of the wound's dimensions (27) .
Other studies (28) (29) (30) obtained similar results, although without a statistically significant difference between the dressings studied.
It stands out that hydrocolloids were also superior to the simple dressing in the treatment of other types of wounds, apart from PU, with a 76% possibility of obtaining better healing, although without a significant difference (31) (32) .
Compared with collagenase (E554 -Burgos et al) (23) , the number of ulcers which healed was similar between the two groups. One prospective randomized study emphasized a divergent result in evidencing that collagenase was more effective than treatment with hydrocolloids in PU located on the heels (33) . Of the total of 12 subjects who received collagenase, 11 (91.7%) achieved success in the treatment, compared with seven (63.6%) in the hydrocolloid group (p<0.005).
In the meta-analysis of the studies E284 -Seeley;
Jensen; Hutcherson (22) , E312 -Bale et al (20) , E314 -Thomas et al (21) and E423 -Banks; Bale; Harding (17) , in which hydrocolloid dressings were compared with foams (hydrocellular, hydropolymer and polyurethane), there was no statistically significant difference in the number of PU which healed (p=0.84; OR 1.06, CI 95% 0.61-1.86).
However, when comparison was undertaken only with the polyurethane foam (E423 -Banks;
Bale; Harding (17) and E312 -Bale et al (20) ), although the superiority of the polyurethane dressing was not evidenced in healing (p=0.32; OR 1.57, CI 95% 0.64-3.85), the meta-analysis revealed an increase in the chances of the occurrence of the outcomes studied. A clinical trial which compared the efficacy of hydrocolloids and a polyurethane foam demonstrated that there was no difference in the effectiveness of the two types of dressing when they were used in treating PU (34) . A systematic review regarding foam dressings in the treatment of the diabetic foot also failed to present a difference in the number of healings when compared with hydrocolloids (35) .
In contrast, one systematic review (36) .
It stands out that the grouping of the studies in the meta-analysis was compromised by the divergences in the interventions studied and in the measuring of the outcomes. In one systematic review on the use of special dressings in treating PU, the authors mentioned that the joint analysis of the 77 studies was hindered by, among other reasons, the disparities in the outcomes analyzed (37) .
When compared with other special dressings, such as collagen (E627 -Graumlich et al) (24) , statistically significant differences were not observed in the healing rates. The amino acid copolymer (E348 -Hondé; Derks; Tudor) (19) was more effective than the hydrocolloid dressing (p=0.089).
A systematic review of dressings for venous ulcers did not find a significant difference between the hydrocolloids and collagen in the healing of the wounds (38) . Another study mentioned that there was no proof of the efficacy of hydrocolloids in relation to other dressings in the treatment of diabetic foot ulcers (39) .
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Similarly, a systematic review concluded that the evidence is insufficient to consider any particular special dressing, among these hydrocolloids, superior to the others (40) . The studies described above indicate results similar to those offered in this study, whether for PU or other chronic wounds.
In the comparison between hydrocolloids in different shapes, study E346 -Day et al (18) evidenced the superiority of the triangular-shaped dressing in healing (p=0.017) of sacral PU in comparison with the oval hydrocolloids. A similar result was found by other authors (27) . This difference may be related directly to the shape, given that the difficulty in adapting dressings in the sacral region can compromise and reduce their performance (41) . Thus, the triangular hydrocolloid dressing is better adapted to the region and, consequently, presents better results in healing.
Conclusions and implications for clinical practice
Based on the results found in this systematic review with meta-analysis, the following evidence was observed, in relation to the healing of PU following the adoption of the hydrocolloid dressing:
-the evidence is insufficient to assert that the efficacy of hydrocolloids is superior to that of other special The short follow-up time (monitoring of four to 12 weeks) may have impaired the measuring of some outcomes, such as healing, given the chronicity of PU.
Due to the scarcity of information originating from randomized clinical trials of sufficient quality to indicate the efficacy of technologies such as hydrocolloids, the undertaking of further studies is justified, so that it may be established which products are most appropriate, as well as the real benefit of the special dressings, compared with each other, in treating PU.
